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Abstract

Acute emphysematous pyelonephritis is a necrotizing and suppurative infection of the renal parenchyma and perirenal
tissue with in situ production of gas of bacterial origin. This is a rare disease, occurring preferentially in diabetics and its
mortality is hight. Our study aims to highlight the clinical and paraclinical characteristics as well as the particularity of
therapeutic management of this pathology. We analyzed the medical files of patients treated for treated in the Department
of Urology A; of the CHU IBN SINA Rabat between 2005 and 2020. For each medical file we specified clinical,
paraclinical and therapeutic characteristics as well as the evolution after treatment. The treatment of those patients can
typically be divided into medical management, medical management plus endoscopic or percutaneous drainage, and
emergency nephrectomy. Nevertheless, given that there are very few guidelines or treatment algorithms, there is no
consensus on the mana- gement of patients with emphysematous pyelonephritis.

Keywords: Pyelonephritis, urinary tract infection, diabetes, computed tomography.

Copyright © 2020 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original
author and source are credited.

For each case, we have gathered the epidemiological,
clinical, biological, radiology, therapeutic and evolutive
data.

INTRODUCTION

Emphysematous pyelonephritis (EPN) is a
necrotic infection of the kidney, characterized by the
presence of gas inside the renal parenchyma, the

o . In our series, we have compiled 8 patients, 6
execratory cavities or the perirenal spaces.

females (75%) and 2 males (25%). The median of age
for our patients was 49, with extremes going from 27 to

It is a severe albeit rare infection, that occurs 72 years old.

mainly in  immunocompromised subjects  with

unbalanced diabetes and it has a female predominance. The impairment of the left kidney happened in

It is a life threatening emergency.

Computed tomography is the gold standard for
a positive diagnosis of gas presence. The management
is still controversial. Between a nephroctomy and a
purely medical treatment, there is a place for a more
conservative treatment consisting of drainage, be it
percutaneous or surgical, that can be proposed when
there is no severity factor.

RESULTS

We did a retrospective study in our department
of urology « Urologie A » in CHU Ibn-Sina Rabat, on a
15 years period between January 1% 2005 and January
1% 2020.

The study includes eight consecutive patients
who were treated for an emphysematous pyelonepbhritis.

5 of our patients, representing 62.5%, while 3 patients
had an impairment of the right kidney, representing
37.5%. There wasn’t any bilateral impairment in our

study.

Personnal history in our patients included
e Type 2 diabetes in 5 patients
e Urolithiasis in 2 patients
e 1 case of Lupus
e 1 case of cholecystectomy

The principal indicative functional symptoms
reported by our patients were low back pain and/ or
renal colic with fever in 5 of our patients, symptoms of
the lower urinary tract in 2 of ours patients and
macroscopic hematuria in one patient.
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A work up including a CBC, CRP, fasting
blood glucose, blood electrolytes, and renal function,
and urinalysis and blood cultures was requested for all
our patients.

Hyperleukocytosis over 11000 elements/mm3
was found in all our patients. CRP superior to 100mg/I
was found in 87.5% of cases.

All diabetic patients had unbalanced diabetes
with hyperglycemia. The urinalysis was positive in all
our patients with predominance for E.Coli in 62.5%.

The blood cultures were negative in half our
patients. Plain urinary tract showed gaseous clarities
that projected onto the renal area in 2 patients and an
image with calcic tonality projected onto the urinary
tract in 2 others.

The ultrasound found an
ureterohydronephrosis without obstruction in 2 patients
and a hydronephrosis upstream of a left pyelic stone in
another patient.

The diagnosis was confirmed with a uroscan.
And based on the Huang & TSENG classification, 3
patients were classified as stage 3b (Figure 1), 2
patients presented with a 3a stage, 2other patients were
classified as stage 2 (Figure 2) and only one was a stage

Furthermore, we found obstructive kidney and
ureteral stones in 4 patients. All our patients benefited
of hydroelectrolytic and acid-base management with
insulin therapy for the diabetic patients; guided by the
results of the work up.

A probabilistic bi antibiotic therapy using 3"
generation cephalosporin and aminoglycoside was
administrated to all our patients. The antibiotic therapy
was readjusted after the results of the antibiogram were
obtained. The duration of treatement was between 4 and
6 weeks.

Two of our patiens benefited from a
percutaneous drainage of a perirenal collection. In the
other patients, we carried out drainage of the urinary
tract with a percutaneous nephrostomy in one patient
and a double pigtail stent in 3 patients.

We didn’t perform any nephrectomy in our
patients. The clinical, biologial and radiological
evolution was good with kidney conservation in all our
patients.

The control uroscan showed a complete
disappearance of gas and air bubbles in the urinary tract
and the retro perirenal spaces.

DISCUSSION

Emphysematous pyelonephritis (EPN) is a
severe and necrotizing form of acute bacterial
pyelonephritis, resulting in the production of gas inside
the renal parenchyma. It is a rare and serious disease
encumbered with a mortality that goes from 7% to 75%
depending on the series [1].

Kelly and MacCallum have described the first
case of gaseous renal infection in 1989 and terms like
“renal emphysema” and “pneumonephritis” were used
to describe it [2]. The terme emphysematous
pyelonephritis was introduced by Schultz and Klorfein
in 1962 [3].

Its incidence is increasing due to a better
understanding of the disease, of the diffusion of CT, or
the increase of diabetes’ incidence in Asia and
industrialized countries [4]. Indeed, it interests in 90%
of cases diabetic patients, more willingly the ones with
unbalanced diabetes [5]. An obstruction to the flow of
urine, extrinsic or intrinsic, is found in 20 to 40 % of
cases.

It affects primarily adults, occurs more
frequently in women with a sex ratio of 1/1.8 according
to Michaeli et al. [7]. In our study, 75% of patients were
women.

In almost all cases, the germs responsible are
gram-negativ bacillus. E.Coli is found in 60% of the
cases, Klebsiella Pneumoniae in 25% of the cases. In
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some cases, Pseudomonas or Proteus Mirabilis or
Vulgaris are found [8, 9].

The clinical symptomatology is not specific.
The usual presentation is that of an infectious syndrome
with urinary symptoms [10]. The abdominal pain is
often forefront and pneumaturia is exceptionally found
[11].

Biological testing shows a nonspecific
inflammatory syndrome. The cytobacteriological
urinalysis and eventually blood cultures provide the
diagnosis of a gram-negatif bacillus infection.

Radiography of a plain urinary tract reveals the
renal emphysema in 85% of cases or a
pneumoretroperitoneum.

The renal ultrasound is difficult to interpret. It
could show areas of increased echogenicity with
posterior fading and reverberation corresponding to gas
bubbles, but it doesn’t allow for a precise staging of the
disease [13].

The computed tomography is the key and most
decisive exam not only for a positive and aetiological
diagnosis but also for the follow up of the disease. It
allows for a precise localization of the gas in the renal
parenchyma or the collection system or in the
perinephritic space. Huang and Tseng established a
radiological classification that has a prognostic value
and that conditions the therapeutic choice [14].

Emphesymatous pyelonephritis is a therapeutic
emergency. The treatment of patients affected with
emphysematous pyelonephritis can be generally divided
as follows:

e Medical management
e Endoscopic or percutaneous drainage
e  Emergency nephrectomy

Three principal methods were adopted for
treating EPN: exclusive medical treatment, medical
treatment associated with percutaneous or surgical
drainage, and radical treatment i.e. nephrectomy.

Resuscitation maneuvers, correction of acido-
basic and electrolytic disturbances, control of glycemia
and early IV administration of antibiotics are the basis
of treatment in patients affected with emphysematous
pyelonephritis.

The antibiotics must be actif against gram-
negative bacillus, by parenteral route for a good
bioavailability, in a synergistic association for a better
efficiency. The initial probabilistic antibiotic therapy
combines a third generation cephalosporin or imipenem
to a fluoroquinolone or an aminoglycoside and would
be adapted later accordingly to the bacteriological
results and clinical efficiency [17].

The therapeutic choice depends on the clinical
state of the patient, the radiological classification and
the existence or not of risk factors namely:
thrombopenia, acute renal failure, a state of shock, and
impaired consciousness. Huang, in his series of 48
patients (the most important one in literature) has
defined 4 big radiological stages of EPN, with
indications that were adopted by the majority of authors
in recent publications [14].

1) For localized EPN (stage 1 and 2), percutaneous
drainage and/or obstacle lift combined with
medical treatment would grant good results.

2) For extended EPN (stage 3 and4) with benign
manifestations (less than 2 risk factors),
percutaneous drainage combined to medical
treatment would be the first line treatment.

3) For extended EPN with a fulminating evolution
(two risk factors or more), nephrectomy provides
the best results and should be rapidly performed.
Conservative treatments occupies more and more a
bigger place thanks to the progress made in
antibiotic therapy and resuscitation means, as well
as in the field of medical imaging.
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